Aims: Risk environment factors may influence unprotected sex between female sex workers who are also injection drug users (FSW-IDUs) and their regular and non-regular clients differently. Our objective is to identify correlates of unprotected vaginal sex in the context of client type.
------IJADR 4(2) ------1995; Pettifor et al., 2010; Pickering, Okongo, Nnalusiba, Bwanika, & Whitworth, 1997; Tran, Le, & Nguyen, 2008) , since many sex workers have both regular (i.e., repeat clients/ongoing relationship) and non-regular paying clients (i.e., clients serviced 1-2 times). Understanding condom use among FSW-IDUs in the context of client type is important, as interventions for promoting condom use may need to be tailored. Typically, unprotected sex is more likely to occur between FSWs and regular clients who return to the same sex worker than FSWs and non-regular clients (Morris et al., 1995; Pettifor et al., 2010; Pickering et al., 1997; Tran et al., 2008) . Among clients of FSWs in the United States-Mexico border region, visiting the same FSW was independently associated with unprotected sex Semple et al., 2010) .
The influence of structural and social factors on HIV transmission among IDUs, sex workers, and their clients is increasingly acknowledged in understanding HIV risk. Rhodes' risk environment framework stipulates that policy, economic, social, and physical risk environments interact and operate at both micro and macro levels of influence on HIV transmission (Rhodes, Singer, Bourgois, Friedman, & Strathdee, 2005; Rhodes et al., 1999) . Applying this framework to the FSW-IDU population in the United States-Mexico border region showed that factors reflecting the risk environment, such as injecting with clients (social) and police confiscation of syringes (policy), were the strongest correlates of HIV infection (Strathdee et al., 2011) .
This study applies the risk-environment framework to understand the drivers of unprotected sex among FSWIDUs by client type. Our objective is to identify correlates of unprotected vaginal sex in the context of client type, since regular clients may be solicited or serviced in a different context or location than non-regular clients, and different relationship dynamics by client type may influence condom use.
Methods

Study sample
Our sample uses baseline data from Mujer Mas Segura (Safer Women), a behavioral intervention study seeking to reduce the use of shared injection equipment and increase condom use among FSW-IDUs in Northern Mexico (Vera et al., 2012) . FSW-IDUs (n = 584) were enrolled from Tijuana and Cd. Juarez between October 2008 and July 2010. Outreach workers from local non-governmental organizations already working with FSWs and IDUs recruited participants from street and sex work venues (bars/hotels) during normal outreach activities. For study eligibility, enrollees had to report having unprotected vaginal or anal sex with a male client, injecting drugs, and sharing syringes or injection paraphernalia within the previous month. Enrollees had to speak Spanish or English, provide informed consent, agree to free STI treatment, and have no plans to move to another city in the following 18 months. We further excluded one participant, an outlier with respect to number of unprotected sex acts, leaving 583 for analysis.
Interviewer-administered surveys and HIV/STI testing were conducted at baseline and quarterly follow-up visits; however, the present analysis was restricted to the baseline visit. The institutional review boards at the University of California, San Diego, Tijuana General Hospital, and Universidad Autónoma de Ciudad Juarez approved the study protocol. Detailed information on the intervention and sampling methods (Ramos et al., 2009; Vera et al., 2012) are reported elsewhere.
Measures
Respondents were asked to report the total number of vaginal sex acts and the number of times a condom was used for vaginal sex with each client type (regular and nonregular) during the previous month (Table 1) . Non-regular clients were defined as men who did not come back for regular visits or men who were only serviced once or twice, whereas regular clients were defined as men who returned to the respondent for multiple transactions.
The outcome variable, the number of unprotected vaginal sex acts in the previous month, was calculated by subtracting the number of protected sex acts from the total number of sex acts for each client type. We used the total number of unprotected vaginal sex acts because requiring unprotected sex for study inclusion made a dichotomous measure of consistent condom use unfeasible. I believe that condoms interfere with sexual pleasure 2) I believe that stopping to put on a condom ruins the moment 3) I believe that condoms will protect me from getting HIV 4) Using a condom will feel unnatural 5) My client(s) will not be sexually satisfied if we use a condom. ------IJADR 4(2) ------Individual sociodemographics and factors known to affect condom use (i.e., having a spouse/steady partner, hormonal contraceptive use, duration in sex work, drug use) were included as covariates.
Covariates representing the physical risk environment included housing stability, primary location where sex is solicited (street versus other) and being native to the interview city. The social risk environment included number of people the respondent typically injects with, drug or alcohol use before or during sex with a client, frequency of injection drug use around the time of sex, condom use self-efficacy (five-item scale developed by Jamner, Wolitski, Corby, and Fishbein (1998) to measure ability to properly use condoms and negotiate condom use) and condom outcome expectancies (six-item measure of expectations for condom use, developed for use with FSWs in Mexico (Patterson et al., 2008) ). Both the self-efficacy and outcome expectancy scales used a fourpoint Likert scale for response options (1 = strongly agree to 4 = strongly disagree) and were modeled as continuous variables.
The economic risk environment included income, ability to afford condoms, and whether or not the respondents reported exchanging unprotected sex in return for more money. The policy risk environment included access to free condoms and whether sex work was conducted in the same location where one lives.
Statistical Analysis
Bivariate and multivariate associations between individual and risk environment covariates and the number of unprotected vaginal sex acts were assessed using negative binomial regression with risk rate ratios that accounted for over-dispersion. The logarithm of the total number of vaginal sex acts per respective client type was our offset variable and robust variance estimation was used.
Significant bivariate associations were included in manual forward stepwise selection of covariates (entry alpha < 0.1; exit alpha > 0.05). A hierarchical "block" analysis was used to first analyze individual correlates, which if significant were "locked" into the model, followed by all risk-environment variables (Victora, Huttly, Fuchs, & Olinto, 1997) . This method allowed examination of the impact of theorized risk environment covariates after controlling for individual factors. Models were stratified by client type (i.e., regular vs. non-regular clients). Though not an a priori hypothesis, study sites were known to have significant differences in individual and risk-environment variables from previous analysis , thus stratification by study site was necessary ( Table 2) . Lack of collinearity between covariates was determined using tolerance values (cutoff > 0.1). Analyses were performed using Stata version 11 (Stata Corp). Table  2 ). Respondents in Cd. Juarez had more non-regular clients than those in Tijuana (median: 51 vs. 8; p < 0.001, respectively), with whom they reported more vaginal sex acts in the prior month (median: 60 vs. 10; p < 0.001). Differences in the physical, economic, social, and policy risk environments between Tijuana and Cd. Juarez are also presented in Table 2 .
Bivariate Results
Non-regular clients
In Tijuana, factors associated with fewer unprotected sex acts with non-regular clients included having a spouse/steady partner, being able to afford condoms (economic), and always having free access to condoms (policy), while having more regular clients and using hormonal contraceptives in the previous six months, streetbased sex work (physical), drug or alcohol use before or during sex with client (social), injecting drugs with clients around time of sex (social), and earning < 3500 pesos per month (economic) were associated with a greater frequency of unprotected sex acts with non-regular clients (Table 3) . In Cd. Juarez, unprotected sex acts with non-regular clients were associated with inadequate housing/homelessness (physical).
In both cities, injecting with more people (social) was associated with more unprotected sex acts with non-regular clients while higher self-efficacy regarding condom use (social), positive outcome expectancy for condom use (social), and earning more for unprotected sex (economic) were associated with fewer unprotected sex acts with nonregular clients.
Regular clients
In Tijuana, duration in sex work for < 10 years, always using hormonal contraceptives in the previous six months, injection drug use around the time of sex (social) and earning < 3500 pesos per month (economic) were associated with a higher frequency of unprotected sex with regular clients. Having a spouse/steady partner or having children <18 years old at home were associated with fewer unprotected sex acts with regular clients.
In Cd. Juarez, having more non-regular clients, younger age, unstable or inadequate housing/homelessness (physical), and alcohol use before sex with clients (social) were associated with more unprotected sex acts with regular clients.
In both cities, higher positive outcome expectancy for condom use (social), self-efficacy regarding condom use (social), ability to afford condoms (economic), and earning more for unprotected sex (economic) were negatively associated with the number of unprotected sex acts with regular clients.
------IJADR 4(2) ------ Table 4 ), while higher positive outcome expectancy for condom use (RRR = 0.90 per unit increase; 95% CI 0.84-0.97) and always having free access to condoms (RRR = 0.64; 95% CI 0.43-0.97) were protective.
Risk-environment variables independently associated with a higher frequency of unprotected sex in Cd. Juarez included living in inadequate housing/homelessness (RRR = 1.38; 95% CI 1.15-1.66) and typically injecting drugs with more people (RRR = 1.02 per person increase; 95% CI 1.00-1.03). Earning more for unprotected sex with clients was independently associated (RRR = 0.85; 95% CI 0.74-0.98) with a decreased rate of unprotected sex among nonregular clients.
In both cities, higher self-efficacy regarding condom use was independently associated with a lower frequency of unprotected sex with non-regular clients.
In Tijuana, factors independently associated with a higher frequency of unprotected sex between FSW-IDUs and their regular clients included always using hormonal contraceptives (RRR = 1.10; 95% CI 1.01-1.19), typically injecting with more people (RRR = 1.01; 95% CI 1.00-1.01), and injecting with clients before or during sex (RRR = 1.43; 95% CI 1.16-1.77). Unexpectedly, women living in unstable housing (RRR = 0.88; 95% CI 0.80-0.97) had less unprotected sex with regular clients than those in stable housing.
In Cd. Juarez, higher numbers of non-regular clients and earning < 3500 pesos per month were associated with a higher frequency of unprotected sex with regular clients, whereas higher self-efficacy regarding condom use (RRR = 0.89 per unit increase; 95%CI 0.81-0.98) was independently associated with lower frequency of unprotected sex with regular clients.
In both Cd. Juarez and Tijuana, higher positive outcome expectancy for condom use and earning more for unprotected sex were independently associated with a lower frequency of unprotected sex with regular clients.
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Social Risk Environment
Number of people typically inject with 1.02 1.00-1.03
Inject 
Policy Risk Environment
Free access to condoms (always vs. less than always)
Results of multivariate negative binomial regression of unprotected vaginal sex acts by client type among FSW-IDU in Tijuana
Model 3 # of unprotected sex acts with non-regular clients (n = 218) 
Policy Risk Environment
Free access to condoms (always vs. less than always) 0.64 0.43-0.97
Model 3 controlled for hormonal contraceptive use and the number of regular clients that were significant in multivariate analysis at the individual block level but were insignificant after adding risk environment block variables in hierarchical modeling.
Discussion
In this study of FSW-IDUs in two Mexican-United States border cities, the majority of women reported frequently having unprotected sex with both non-regular and regular clients in the past month. Independent of client type, study site, or individual factors, unprotected sex among FSWIDUs was largely associated with aspects of the physical, social, economic, and policy risk environment. These findings are consistent with existing results where riskenvironment correlates were more closely associated with HIV infection than individual-level characteristics (Strathdee et al., 2011) .
Housing stability was the only physical risk-environment factor independently associated with unprotected sex. In Cd. Juarez, being homeless or living in inadequate housing was independently associated with more frequent unprotected sex with non-regular clients. Similar findings were seen in Miami, where homeless FSWs were more likely to encounter clients that refused to use condoms than housed FSWs (Surratt & Inciardi, 2004) . However, living in unstable housing (i.e. a relative's or friend's house, workplace, or rented room) in Tijuana was associated with fewer unprotected sex acts with regular clients. Ideally measures of housing instability account for time living at that residence (Weir, Bard, O'Brien, Casciato, & Stark, 2007) , which we could not ascertain. As housing instability was high among FSW-IDUs and may impact factors such as condom storage and service location, longitudinal studies on the impact of housing stability on unprotected sex among FSW-IDUs are needed.
Among this sample of FSW-IDUs, multiple social riskenvironment factors related to injection practices were independently associated with unprotected sex. Injecting with more people was independently associated with an increased rate of unprotected sex with non-regular clients in Cd. Juarez and regular clients in Tijuana. This finding is disconcerting since injection with others increases the likelihood of shared equipment and intravenous transmission of HIV. Furthermore, injecting with clients around the time of sex was independently associated with increased rates of unprotected sex among both client types in Tijuana, which may compromise the negotiation of condom use (Shannon et al., 2009; Urada, Morisky, Pimentel-Simbulan, Silverman, & Strathdee, 2012) . Along the Northern Mexico border, male clients of FSWs similarly reported an association between use of drugs during sex and increased unprotected sex . A previous report on Mujer Mas Segura data showed that injecting with clients around the time of sex is associated with a three-fold increase in HIV infection (Strathdee et al., 2011) . While much exposure to HIV is attributable to sharing injection equipment, our results show an increased risk of HIV exposure through sexual transmission between clients and FSW-IDUs as a result of unprotected sex after injecting with clients, underscoring the need to simultaneously address risk from intravenous and sexual routes.
Other factors in the social environment, including selfefficacy regarding condom use and positive outcome expectancy for condom use, were independently associated with a lower frequency of unprotected sex acts regardless of client type. Given our findings, interventions able to improve self-efficacy and positive outcome expectancies for condom use among FSW-IDUs may be especially promising. A recent intervention in Tijuana and Cd. Juarez to increase condom use using a harm-reduction approach reduced HIV/STI incidence among FSW-IDUs by more than 50% .
Economic factors independently associated with the frequency of unprotected sex acts included lower overall income and earning more money for unprotected sex. Regular clients in the border region have the lure of being financially lucrative and stable (Robertson et al., 2013) , and women with less earning potential may experience more pressure from regular clients desiring unprotected sex. In addition, FSW-IDUs with limited resources for acquiring condoms may prioritize condom use with non-regular clients. Earning more money for unprotected sex was independently associated with fewer unprotected sex acts. Receiving more money for each transaction of unprotected sex may result in less financial need, leading to fewer clients and/or unprotected sex acts. However, Larios et al. (2009) found that in Cd. Juarez and Tijuana, earning more money for providing unprotected sex was associated with a higher frequency of unprotected sex acts among streetbased sex workers but not venue-based sex workers. More ------IJADR 4(2) ------research on the micro-economics of protected versus unprotected sex and client load is warranted.
Regarding the policy risk environment, always having access to free condoms in Tijuana was independently associated with a decrease in the frequency of unprotected sex acts among non-regular clients in our study. Having access to free condoms has been associated with consistent condom use among FSWs (Cohen & Farley, 2004; Kumar et al., 2006) and FSW-IDUs (Gaines et al., 2013) , highlighting its importance as a critical enabler for HIV prevention among FSWs.
While many correlates of unprotected sex were similar across study sites, there were important site differences in the number of clients and the number and proportion of unprotected vaginal sex acts by client type. FSW-IDUs in Cd. Juarez had a much higher volume of, and a higher median number of unprotected vaginal sex acts with, nonregular clients compared to FSW-IDUs in Tijuana. Whereas FSW-IDUs in Tijuana serviced more regular clients with whom they had more unprotected vaginal sex acts, overall, than in Cd. Juarez. Efforts to reduce the number of unprotected vaginal sex acts must recognize local context and differences in site, client type, and risk environment.
Limitations
Our study has important limitations that could impact our findings. Given that recent unprotected sex and injection drug use were inclusion criteria, our findings may be biased with regards to FSWs with a high-risk profile and the ability to generalize to broader groups of FSWs is reduced. At the same time, knowing the risk factors for unprotected sex in a group at high risk for HIV is important for tailoring interventions in this subpopulation. Self-reported sexual behavior may have resulted in recall or social desirability bias; participants were asked to recall many behaviors, including the number of vaginal sex acts by client type and the number of vaginal sex acts that were protected. We used trained outreach workers with experience working with both IDUs and sex workers to guide interview questions and reduce discomfort with the interviewer to minimize these biases.
Conclusion
While correlates of unprotected sex among FSW-IDUs differed between Tijuana and Cd. Juarez and by client type, physical, social, and economic aspects of the risk environment were most closely associated with frequency of unprotected sex among FSW-IDUs compared with individual aspects. Accordingly, altering FSW-IDUs risk environment is likely to have a greater impact on the number of unprotected sex acts than a focus on individual behaviors. Along the Northern Mexico border, such a holistic approach should include policies that ensure access to free condoms and address poverty among FSW-IDUs, programs that address housing stability for at-risk women, and interventions that acknowledge the social context of FSW-client interactions.
